The British Regional Heart Study seeks to define risk factors for cardiovascular disease, to examine their interrelationships, and to explain the geographic variations in cardiovascular disease in Britain. A clinical survey of men aged 40-59 in 24 British towns was carried out and preliminary data from the survey analysed. On a town basis cardiovascular mortality was associated with mean systolic blood pressure and the prevalence of heavy cigarette smoking and heavy alcohol consumption. No such association was seen for body mass index or mean serum total cholesterol or high-density-lipoprotein cholesterol concentration. Cigarette smoking and alcohol intake and, to a less degree, systolic blood pressure were related to the social class (percentage of manual workers) of a town, and these factors may determine to some extent the increased risk of cardiovascular disease in manual workers.
Introduction
There is a twofold range in mortality from ischaemic heart disease and stroke in the towns of Britain, the highest mortality being in the west of Scotland and the lowest in south-east England. The British Regional Heart Study was undertaken to explain these substantial variations in cardiovascular mortality by assessing the role of environmental, socioeconomic, and personal risk factors. The study falls into three main phases.
Phase 1 related cardiovascular mortality over five years in 253 towns in England, Wales, and Scotland to a wide range of environmental and socioeconomic data.' A multifactorial approach in analysing this information showed that the geographic variation in cardiovascular mortality was related to water hardness, rainfall, temperature, and socioeconomic factors. Water hardness was negatively associated with cardiovascular mortality, even after allowing for climatic and socioeconomic effects, and this apparent effect was present for both stroke and ischaemic heart disease but not for non-cardiovascular disease.
Phase 2 was a clinical survey of middle-aged men in 25 towns selected from the broad data base of phase 1 to represent the wide distribution of cardiovascular mortality and water hardness. The principal objectives of this phase were (a) to examine the variation between towns in the distribution of established and possible risk factors for cardiovascular disease and to relate these variations to the known cardiovascular mortality rates; (b) to examine the relations between risk factors and variables of water quality, and to assess whether water quality affects cardiovascular mortality via any of the risk factors; and (c) to examine the interrelationships between the personal risk factors.
Phase 3 is a prospective study of cardiovascular morbidity and mortality in the same group of middle-aged men to determine which of the many personal risk factors are most strongly related to cardiovascular events and to assess their behaviour under differing environmental conditions.
The fieldwork for phase 2 
SELECTION OF TOWNS
In selecting the towns for phase 2 we were primarily concerned with regional variations in cardiovascular disease and with variations in water quality, particularly hardness. We intended that the towns should represent all major geographic regions (including Scotland) and at the same time reflect the variations in mortality from cardiovascular disease and water hardness. Seven criteria were established.1
(1) All standard regions should be represented.
(2) Towns should be discrete entities, separated from major conurbations, and with populations of 50 000-100 000 at the 1971 Census. In England one larger town was included (Ipswich, 122 700). To obtain a reasonable number of suitable towns in Scotland, some towns below 50 000 were considered there.
(3) The choice of towns within regions should adequately reflect the variations in mortality from cardiovascular disease and water hardness.
(4) Whenever possible towns should be chosen which are representative of the region in socioeconomic terms. 2 (5) Towns with large, recent housing developments, with noticeable population movement, or with an unusual population structure should be avoided.
(6) The study should include some of the towns that were apparently "outliers" when mortality from cardiovascular disease and water hardness were plotted against each other-for example, Hartlepool, Exeter, and Harrogate.' (7) When similar towns meet the above criteria random selection should be made. Table I lists the 25 towns selected and gives the standardised mortality ratios for cardiovascular disease in men aged 35-64, total water hardness, population, number of men examined, and the percentage response rate. "Cardiovascular disease" includes all forms of cardiovascular disease except rheumatic heart disease (International Classification of Diseases, 8th revision, codes B27-30). Bedford   80  3 27  72 880  303  73   Burnley   114  0 37  76 130  286  80   Carlisle   121  0 90  71 820  389  85   Darlington   109  0 98  85 900  382  82   Dewsbury   142  0 33  51 130  326  79   Dunfermline   118  0 41  49 890  350  80   Exeter  90  0 72  93 800  332  84   Falkirk   98  0-38  37 600  308  75   Gloucester   84  2 08  89 980  309  73   Grimsby   96  2 60  95 610  318  71   Guildford   78  2 50  58 090  335  82   Harrogate   82  0 73  63 470  280  77   Hartlepool   101  5 28  97 110  334  70   Ipswich   92  3 84  122 700  362  85   Lowestoft   85  3 19  52 120  324 
Presentation of results
The field work on the 25 towns was completed in June 1980, but it will be some time before all the data are ready for analysis and comment. The results presented here relate to a limited number of variables in 24 towns (excluding the pilot town), and the data are presented in two main ways.
Cardiovascular mortality-This "town-based" analysis relates the standardised mortality ratio (SMR) for cardiovascular disease (1969-73) for a towjto the mean values of several variables derived from men studied in that town-for example, blood pressure, body mass index, smoking, drinking, and social class. In this approach we were looking for associations which could then be explored further by other methods to see if they might be causal.
Blood pressure-This "individual-based" analysis treats the 7727 men in the 24 towns as one large group of middle-aged British men and explores the relations between blood pressure and several other variables measured in these men.
Cardiovascular mortality
This form of presentation allows examination of the extent to which established or possible cardiovascular risk factors varied between towns differing in cardiovascular mortality. Figure 1 uses the SMRs for cardiovascular disease (ICD codes B27-30) for men aged 35-64 years for the period 1969-73. The SMRs for all cardiovascular disease (excluding rheumatic heart disease) are used in this presentation because they correlated strongly and positively with the SMRs for both ischaemic heart disease (r = 0 99) and cerebrovascular disease (r = 0 87). The term ischaemic heart disease includes hypertensive disease and 181 "other forms of heart disease" (ICD codes B27-29) and conforms with recommendations that we have made for international and regional studies. 5 These SMRs are plotted against the mean values of systolic and diastolic blood pressure, serum total cholesterol and serum highdensity-lipoprotein cholesterol concentrations, and body mass index and also against the percentage of "heavy" smokers, percentage of "heavy" drinkers, and percentage of manual workers among the men surveyed in each town.
BLOOD PRESSURE
There was a pronounced between-town variation in both mean systolic and mean diastolic blood pressure. Mean systolic blood pressure ranged from 136 mm Hg in Guildford and Shrewsbury to 153 mm Hg in Dunfermline, while mean diastolic pressures ranged from 77 mm Hg in Lowestoft to 88 mg Hg in Dunfermline. There was a positive association between mean systolic pressure and the SMR for cardiovascular disease (r=0055, p<0.01). The association with mean diastolic blood pressure was less pronounced and not statistically significant (r= 0 30). Towns with a low mean systolic (< 140 mm Hg) or diastolic (< 80 mm Hg) blood pressure had an SMR below 100, except Scunthorpe with a mean diastolic pressure of 78 mm Hg and an SMR of 109. Towns with a higher mean systolic or diastolic pressure showed a substantial variation in SMR.
SMOKING
The percentage of heavy smokers (men smoking 20 or more cigarettes daily) ranged from 12% in Guildford to 40% in Grimsby, and there was a positive association between the percentage of heavy smokers and a town's SMR for cardiovascular disease (r = 0*50, p <0-05).
ALCOHOL
Each man interviewed answered three questions on alcohol consumption (frequency, type, and quantity) based on the General Household Survey (1972-3) questionnaire.6 A "heavy" drinker is one who has more than six drinks either daily or on each day at the weekend, a drink being either a half-pint of beer, a glass of wine, or a single tot of spirits. On this basis, the proportions of heavy drinkers ranged from 7% in Guildford to 45% in Merthyr Tydfil. There was a strong positive association with the SMR for cardiovascular disease and the percentage of heavy drinkers (r = 0-67, p < 0-001). Those towns with a less than 250% prevalence of heavy drinkers were predominantly below average for mortality from cardiovascular disease (10 out of 14 had SMRs below 100), while those with a higher prevalence of heavy drinkers were predominantly above average for mortality from the disease (seven out of 10 had SMRs over 110). Nevertheless, a positive association was found between the percentage of heavy smokers and percentage of heavy drinkers in these towns (r = 0-71, p <0-001), so that it was impossible on a town basis to separate the possible effects on cardiovascular mortality of these two factors.
SERUM TOTAL CHOLESTEROL AND HIGH-DENSITY LIPOPROTEIN
The mean concentrations of serum total cholesterol showed only a small range between towns (5-99-6-59 mmol/l; 231-254 mg/100 Ml), and no association was seen with cardiovascular disease mortality. Similarly, the range of mean concentrations of high-density-lipoprotein cholesterol was small (1-07-1-22 mmol/l; 41-47 mg/100 ml) and no association was seen with cardiovascular disease mortality. There was certainly no suggestion on a town basis that higher mean concentrations of high-density-lipoprotein cholesterol were associated with lower cardiovascular disease mortality.
BODY MASS INDEX
The body mass index (weight/height2) was used as a measure of adiposity for the men in each town. Guildford, the town with the lowest SMR, had an exceptionally low body mass index, but there was no overall association between the mean body mass index and town SMR.
BRITISH MEDICAL JOURNAL VOLUME 283 SOCIOECONOMIC AND GEOGRAPHIC PATTERNS In this analysis the socioeconomic state (social class) of a town is expressed as the percentage of manual workers in the sample of men drawn from the participating general practice. Social class was based on the occupation which each man had held for the longest period, rather than on his current occupation. The proportion of manual workers ranged from 24% in Guildford to 84% in Grimsby (fig 1) , and there was a positive association between the social class of the town and the SMRs for cardiovascular disease (r = 040, p = 005). It was not a strong association and, while towns with less than 5000 manual workers ("non-manual" towns) mainly had SMRs below 100, those with more than 50% manual workers ("manual" towns) showed a very wide range of SMRs. The four towns with the highest SMRs (Dewsbury, Ayr, Wigan, Merthyr Tydfil) were all "manual" towns.
It is widely recognised that smoking and alcohol consumption are influenced by socioeconomic and geographic factors. In this study the proportion of manual workers in the 24 towns correlated positively with both heavy smoking (r=0084) and heavy drinking (r=0072). There was also a significant correlation between the proportion of manual workers and the mean systolic blood pressure (r=0 55, p < 0 01) but not with mean diastolic blood pressure (r = 0-33). Thus three factors which correlate with cardiovascular mortality in the analysis of town-based data (cigarette smoking, alcohol intake, and systolic blood pressure) were all associated to a greater or less degree with social class.
The "non-manual" towns ( fig 1) were on the whole those with relatively low alcohol consumption, low prevalence of smoking, and lower mean blood pressures. They tended to be in the southern half of England, and there were more towns with a hard water supply (>17 mmol/l; >170 mg/l) than with a soft water supply. In the manual towns, those with SMRs over 100 differed from those with SMRs below 100 by having in general a higher mean systolic blood pressure, much higher prevalences of heavy smoking and heavy drinking, and predominantly a soft water supply. Mean body mass indices and serum total cholesterol and high-density-lipoprotein cholesterol concentrations did not differ between the manual towns with high SMRs and those with low SMRs for cardiovascular disease.
Blood pressure
The following results relate to the 7727 men aged 40-59 years from the 24 towns in the study. This analysis concerns blood pressure in particular, because blood pressure is a well-established risk factor in cardiovascular disease of all kinds and because of the striking differences in mean blood pressures between the towns. Simple univariate associations are examined initially and then multiple regression techniques used to establish the relevance to blood pressure of various factors when all are considered simultaneously. 
ALCOHOL
The highest systolic and diastolic blood pressures were found in men having more than six drinks either daily or on each day at weekends, with higher pressures in those doing so daily than in those doing so only at the weekends. This level of drinking was reported by 25% of all men in the study. Compared with abstainers and occasional drinkers these increases in mean systolic and diastolic pressures for heavy drinkers were highly significant (p <0 01 in each case). The mean systolic blood pressure in men having one or two drinks daily was slightly lower than in abstainers and occasional drinkers, but this difference was not statistically significant.
SOCIAL CLASS
Men in social classes I and II had significantly lower mean systolic and diastolic blood pressures than manual workers (classes III manual, IV, and V). The association of social class with blood pressure appeared to be relatively weak compared with the effects of age or body mass index.
MARITAL STATE
The very small group of single men showed significantly higher mean systolic and diastolic blood pressures.
BODY MASS INDEX, ALCOHOL, AND BLOOD PRESSURE
The findings for body mass index presented in table II were also tabulated separately for each social class, age group, and cigarette smoking and alcohol consumption category, and in each case the same strong relation between body mass index and blood pressure was present.
The association of alcohol intake with blood pressure shown in table II was also examined separately for each social class, age group, body mass index group, and cigarette-smoking group. The higher blood pressures in heavy drinkers (over six drinks daily or on each day at weekends) appeared consistently for each age group, for each cigarette-smoking category, and for each social class. Body mass index and alcohol intake seemed largely to operate independently of one another as regards their effect on blood pressure (fig 2) . When all these factors had been taken into account major differences in mean systolic blood pressure remained between the towns, with little alteration in their rank order or in the range of mean systolic pressure. The implication of this observation was that while these factors significantly affected individual systolic blood pressures they still did not explain the major differences between towns in mean systolic pressures. The effect of observer differences cannot contribute to solving this problem, as each observer dealt randomly with roughly similar numbers of men in each town.
BODY MASS INDEX, ALCOHOL, AND BLOOD PRESSURE (TOWN-BASED DATA)
The relation between body mass index, alcohol intake, and blood pressure may also be examined using town-based information. The variables measured on the men in each town may be correlated, using the mean values-for example, blood pressure and body mass indexor the percentage prevalence-for example, alcohol and smoking. As shown in fig 1, There was no overall relation between water hardness and mean systolicordiastolic blood pressure (systolic, r=0 10; diastolic, r= 0-16); however, the five towns with the highest mean diastolic pressures (Dunfermline, Carlisle, Falkirk, Burnley, Darlington) were all towns with soft water ( <11Immol/l; < 110 mg/l).
Discussion
The regional variations in cardiovascular mortality in Britain have been recognised for many years and examined in various ways.7-10 Recently, we related cardiovascular mortality for 1969-73 in 253 towns in England, Wales, and Scotland to environmental and socioeconomic variables and estimated the contribution made to the variation in mortality from cardiovascular disease by water hardness, rainfall, temperature, and socioeconomic factors.' Differences in the distribution of individual risk factors could also contribute to the striking regional variations in mortality, and almost certainly many of these are included under the heading of "socioeconomic" factors. We know little, however, about geographic variations in the distribution of the established risk factors such as smoking, hypertension, and hyperlipidaemia. Information is available on diet, tobacco, and alcohol intake for the standard regions covering England, Wales, and Scotland" 12 and therefore attempts to explain the geographic variations in mortality from cardiovascular disease in terms of diet or smoking have been based on these large standard regions.'3-'5 Data of this kind are not available for individual towns. Each standard region is a complex mixture of smaller areas which differ considerably in mortality from various disorders and will certainly differ considerably in smoking, drinking, and dietary patterns. Although these regionbased studies may provide leads to more detailed investigation, conclusions based on them must of necessity be tentative.
No single study of cardiovascular disease or its risk factors can provide comprehensive information applicable to the whole British population. We chose to study middle-aged men recruited through representative towns. For organisational reasons it was necessary to concentrate on urban areas but we wished to avoid large towns and conurbations because of their greater complexity and heterogeneity in respect of many variables. The size of our towns made it practicable to select one general practice per town, and recruitment through general practice provided an unselected sample of the general male population and allowed prospective morbidity studies in these men. The use of general practices, no matter how carefully chosen, carries the risk that the men in any one such practice may not be truly representative of the town. We checked this issue subsequently by comparing the social class distribution of the men examined in each town and the social class composition of men in that town at the 1971 Census. The 1971 Census data relate to all heads of households (all ages), while the regional heart study concerns men aged 40-59 years. The correlation coefficient of 0-76 for these two sets of data in respect of the percentage of manual workers is therefore reassuring. The scale of our investigations over 25 towns ensured that any possible inappropriate choice of practice in one town could not seriously bias our findings.
We have shown that several environmental factors-water hardness, rainfall, temperature, and certain social factors substantially explain the geographic Avariations in cardiovascular mortality in Britain. Broad terms like "social factors" obviously cover a wide range of behavioural variables and phenomena associated with living standards and conditions. Even climatic factors may have an effect on "life style" in terms of physical activity in leisure time, smoking and drinking habits, and dietary preferences. The clinical study (phase 2) described in this paper set out to explore the ways in which social factors might be reflected in behaviour-for example, smoking and drinking-and in physiological measurements-for example, body mass index, blood pressure, and blood lipids. rates from ischaemic heart disease than non-manual workers (social classes I and II) in 1931 and 1951. By 1961 the mortality rates in the non-manual male workers had levelled off while they continued to rise in manual workers. By 1971 the rates in manual workers exceeded those in non-manual workers.22 A prospective study of London male civil servants showed that men in the lowest grades of employment had more than three times the mortality from ischaemic heart disease (B27-29) of men in the highest grades.2' The men in the lowest grades smoked more, exercised less, were shorter and more overweight, and had higher blood pressures and lower glucose tolerance levels than men in the highest grades. These differences, however, were thought to explain only a part of the higher mortality from ischaemic heart disease. In the British Regional Heart Study there was an association on a town basis between social class and cardiovascular mortality, but it was not strong and appeared to be related to a considerable extent to town differences in smoking, drinking, blood pressure, and the hardness of drinking water.
Conclusion
This report presents the aims and objectives of the British Regional Heart Study, details the methods used in the clinical survey, and provides some of the initial findings in the 24 towns; many variables remain to be analysed. It will be some time before adequate material is available for relating the incidence of cardiovascular events to established or suspected risk factors (phase 3). We hope that this study will help to explain the striking geographic variations in cardiovascular mortality in Britain and thereby provide means of postponing or preventing the onset of cardiovascular disease. 18 JULY 1981 185 (Accepted 18 June 1981) OF THE PARAPHRENITIS. THE paraphrenitis, or inflammation of the diaphragm, is fo nearly conneded with the pleurify, and refembles it fo much in the manner of treatment, that it is fcarce neceffary to confider it as a feparate difeafe.
IT is attended with a very acute fever, and an extreme pain of the part affe61ed, which is generally augmented by coughing, fneezing, drawing in the breath, taking food, going to ftool, making water, &c. Hence the patient breathes quick, and draws in his bowels to prevent the motion of the diaphragm; is refllefs, anxious, has a dry cough, a hiccup, and often a delirium. A convulfive laugh, or rather a kind of involuntary grin, is no uncommon fymptom of this difeafe.
EVERY method muft be taken to prevent a fuppuration, as it is impoffible to fave the patient's life when this happens. The regimen and medicine are in all refpeEls the fame as in the pleurify. We fhall only add, that in this difeafe emollient clyfters are peculiarly ufeful, as they relax the bowels, and by that means make a derivation from the part affe6led.
OF THE PLEURISY. THE true pleurify is an inflammation of that membrane called the pleura, which lines the infide of the breaft. It is diflinguifhed into the moifl: and dry. In the former, the patient fpits freely; in the latter, little or none at all. There is likewife a fpecies of this difeafe, which is called thefpurious or ballardpleurify, in which the pain is more external, and chiefly affeas the mufcles between the ribs. The pleurify prevails among labouring people, efpecially fuch as work without doors, and are of a fanguine conflitution. It is moft frequent in the fpring feafon.
CAUSES.-The pleurify may be occafioned by whatever obfiruats the perfpiration; as cold northerly winds; drinking cold liquors when the body is hot; fleeping without doors, on the damp ground; wet clothes; plunging the body into cold water, or expofing it to the cold air, when covered with fweat, &c. It may likewife be occafioned by drinking ftrong liquors; by the floppage of ufual evacuations; as old ulcers, iffues, fweating of the feet or hands, &c. the fudden fIriking in of any eruption, as the itch, the meafles, or the fmall-pox. Thofe who have been accuftomed to bleed at a certain feafon of the year, are apt, if they negleEL it, to be feized with a pleurify. Keeping the body too warm by means of fire, clothes, &c. renders it more liable to this difeafe. A pleurify may likewife be occafioned by violent exercife, as running, wrefiling, leaping, or by fupporting great weight, blows on the breaft, &c. A bad conformation of the body fometimes renders perfons more liable to this difeafe, as a narrow cheft, a flraitnefs of the arteries of the pleura, &c.
SYMPTOMS.-This, like moft other fevers, generally begins with chillnefs and fhivering, which are followed by heat, thirft, and reftleffnefs. To thefe fucceeds a violent pricking pain in one of the fides among the ribs. Sometimes the pain extends towards the backbone, fometimes towards the forepart of the breaft, and at other times towards the fhoulder-blades. The pain is generally moft violent when the patient draws in his breath.
THE pulfe in this difeafe is commonly quick and hard, the urine high-coloured; and if blood be let, it is covered with a tough cruft, or buffy coat. The patient's fpittle is at firft thin, but afterwards it becomes groffer, and is often Itreaked with blood.
REGIMEN.-Nature generally endeavours to carry off this difeafe by a critical difcharge of blood from fome part of the body, by expeEtoration, fweat, loofe flools, thick urine, or the like. We ought therefore to fecond her intentions by leffening the force of the circulation, relaxing the veffels, diluting the humours, and promoting expe6loration.
(Buchan's Domestic Medicine, 1786.)
